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(57) [g^] 

mm-m tvmm>^ m±mm i 
m i o commie yym\2k mtf&z n, c ne© 

ERgffi 1 0 ©lUSte^l,^ 7>7'I12A |h]±#££T 

pi oo@ii©ja»!ic^fc-ifcne>©Ena)iMi o^s* 




1 

ft*ftJK«*fctt:JA:/7>$-? h£?7>7*TI>/ctf> 
© * 7 > S ft, C ft 6 ©EPMPOIllStcflH,* 

BUie * 7 > 7-«l5l±*^^T5^(c4 D 5 J$J»E#©g 
»**IW*3WJW»©J'3 9d'^-^l»±8ll-C*o 

r . luf e#Enwp©0fs© Btrte * 9 > ^susidbwi^-r 
SBWK^totf eft & ©EPJWJH*iWB i 7 5 > 7"$£©J5*f 

\mcwK?zwE.z&zmx.x^z>c tzmmttzw io 

2 ] f|*ra 1 KKKOEPJW*©^ a?» 

KafiK^fSftJHWi C©»©Wffitt^g»J: 0 
fc/h&fcj&SS ftfci? * 4 a» h & zm*#t , 
c ©B*<*©tufaPSP©S^I5{c:g# $ ftfc-<7 5 4 . 
SKEfi*#©tti>Kg*i* hfcK#/<- 4 4fxtM 
$ft. MiaffE^K«, WKII#fW{aR»)#tt6ft* 
4 4 fe(CC©JB*ft*B«fES^J^^-{C)IPf UTiWfCjfE 

-?*SC'4*r1^4TSEfllWia©5/a » ?v-*|5$± 

[»3t5i 3 j wm 2 tcEtt©Eniw«® 3 ? t> •? - 
tmmm<D9\mcmt 6ftsteE#> 7*4 . -swais 

LTWEII*flrtaK*©ll««:fi net 6 
ft^ofulB^'; >#itgffi^&teE?UC&,§S£ft34 4 
4>Kffe^H(j|BtiE^>7 , (Cgig|§ftSttEiBt<!:. C 
©iftEEffOiitfKKW 6 fttir§2ttE#> ^©Ett*W 

wstctttt 6ftMfBEnnn©^ 7 >ym<D&mzm o 

*>o*©m*l*ffefrr31ftail4. C©®£BS§fr6©{i 
^ca-^^TtuiattEdO 7> 6 ©Ett?:^ ft 

ffl-r $«sg 1 4txt« 3 nr i > s c 4 i r 
■&epjm»©5/ 3 v v * i»±«at 

ftejfcittKfcuT. mrfag-EfijsijMK. aswctoia 

IE § «Elc39* S ftfcIE## 4 . c ©«M*i*©M©Mffi 
«f§Wc<77i, iWBi!#tt©li<i>K:S*)5ft 40 

fHcftrtfCWO W 6ft £ 4 4 K C ©H#&£fiitEJ£ 

m#m 5 3 »*S4 tciBig©EP®ij«©'> 3^7- 

l9IEJSffi©^ffl(cg:w 6ft fc^ -Y ;U4 , — S* 3 iflB3 -Y 
d/tejgtt $ ft h 4 4 4> £f&mt*fmfft$ttFWtc*© 
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2 

bT**ft^«:ga 3 ft sn,^ 4 . buibsepsw©^ 

SBtCSW 6 ftlulBEPaii© * ~r > :/?!©{£§£ j&tU I, *> 

o-e©ff#^^fi^-^^ttisi. c©^mn^6©ft^ 

{C»^T HUlB 3 -Y JUtC^ &t&£ $ *lfcR5 I* 4 < 

3ftTt»*C4*#*4*4E|JIW*l©5'a ?*v-*R$ 

C «*a 6 ] If *5 1 tcetgOEIUHtt©^ 37^-7- 
J»l»JbBEjlK4lt»T . BUlB^E^ISttHUlB^EPSiJIIilK:^ 

ivp hKftztim? zftKtfmmxh s c 4 4 
[^^©sai&ttw] ' 

[0 00 1 ] 

[»W©«r*!«l5»IH *3W»tt. *7-fe?hEPBI© 

mamis ■ * * v- ^p^ggtcw-r 4. 

[0 0 0 2 ] 

[WeSJfi] *7-fe* hEPWc*jW-5fig]Pfc«fcO'=rAP 
^©EPBiJIHtctt. -eonSK^JB^ps©^* fettiA 
^7>^yh^ttW6ntl^. fLt, Cft6© 
=f A 7-7 > ^ 9 F 9tt*©4^tf &n©MJR£& o rjB 

ft?c 5 > 7*^iC ^7 >7'$ftT@^$ ftTt,>£. 
fi£-at. Cft6©^7>7*?f«. Sl»K8L-C^4JRJH 

V Wm±omgx l@Cc:4K:tt!£5<fc$K:fco-ct» 

[0003] 

[|felB^»*l/J:5t-rSIHi] 4C6-C, EPPJjlli© 
-e©fc*. EPB"J*{C|||5]±©S*iCi'7>7' 

MKftmtzftfiifimimicgib-rzcticKz. c© 
mmsjimi « . #h© ^ ^ > 7-ttgp©*s^ft wc 

tt*ii^tJ4fcft«:»4T4t©r. *7-b» hEPJPJ 
{c*j(r»"C«^4SW{c4r*fe©T?*4. Se-7T> EPJSiJH 
© 1 His C" 4 K«3|5|5I±*i ^ 4 # ©-> 3 {C <fc 0 

Sgffl) *S3&S 1/ . C ©mtb* 5 EPPJtl(C ^3 7?7-Ji 

Ur^Sft, EPBHSftfcgtftK: rt?6j ^iD§-&€> 
©T\ EnJWA©t6ffi(c]HBff«#it.'r7AE|lBI©JRH 4 
feD. EPPJ D ° D S ; l:fSTS-tf?»4>©4ft- 5 T^.5 0 
[0 004]*C"C, JSttl ; &ffi< fcSAafcAKEHWH 
©ilS*7^#< LfcEP9J« (fg«) t>»^3ftTl»* 

S„ «EPMII©«tt<:jmiW^^>^?ffiKt 
S^ftfeffiSBSftTCs**. Stt(C^<©JR»aK^#l 

^sfts/c*, ^^,EPPjjis(c>pfL, mcfmmni 



3 

KDUfta* F#B< fc*±. EPSSWWTS 

[0005] *isji©awtt. EBiw©jaiBflWc»*o 

^eWJTS C £ &c J: 0 Epmtr 6 *B4> 3 . EPWo a p 
K©fa±*BtlSJ: SfCftSEflBB©^ » J'V-jrW 
jfcttKJMWSCitc**. 
[0 0 0 6] 

[iwi*jifi*r*ytat>©*«] *i6«tt. . EiJjwjH©rtsp 10 

5 >^BB±fcfcWS«ll*EE#©ftSIW 
tt»W*«*-r.*«IIK^to*T . ttttfcBBE&fcffi 

a-rs**EnJWJB«:fpfflStt"cjg«i*ffi»s-tt. ctiic 
Enwtt6*jfej>sttEiwia»©i^LJ:*ia*5i-r 

£k©-C&£„ 

[0 00 7 ] JWtWKtt. *|£Bj( C ^SfS*S 1 {cistS 
©EPBJft© > EftibKBI* >&> fcm^©S 

J»BE*t?^0Ti!!@R-r5a»©EnBIB©aiiK:Sa 
EPilMlliW K-eti-WiJIHR* fctt=T Krf^T 20 

» H^^7>7 , -rs?c©©^7>^m^)?X3n > cn 
6©wiwiif!©ii«K#i>frie* ^ > 7i#i5)±#££-f e 

■7-i>i»ji£Btt?ao"c» sewjb©ih]Ie©^7>^ 

0±*^r 4ft«c£fottc h6©EflMR* * 7 > 7" 

«©^BK»ETSffE*a*«*."a»* c £ 

£1-£fc©-C*S. 

[0 00 8] JW±K*$l»-C . EP9JBK. JKJP. =f*ll* 

K»EY4fc©T*ft«£©J:5&JB*efeJ:<. ttE 30 

:'sgE35. ftBS*ft«3ti&lr>. £6(c. ffE^ 
». * 7 > :/^£t£lUDI£(tfcWS5^--fc <fc 
±EPWB©JgBE*K J: *#©£!!■#. * 5 >7*if 

»E^8». Kjj^-m&vtvyv'moi 8 ojgjs 

[0009] c©d: 0 fc*»H?tt. SEpgiJUtt-e^-e 
ti® zmic. WEE^®-c?7>ym 

rffi^-rs^ME^fflMor. *9>7j**att»©« 

©£tt*. ^7>^*^«3l8W^©a»©«M«ffl© 
if 1^tEP9J«tliK * iia-i J: 5 KT S C £ JflT 
* S. ft T. aVH!©£ME©Bft*'tt < ft <0 MM<D 

mMmm z ftxwmts h ms&t a tab. emmas*© 

Sl±*ianSJ:5Kft4. 

[0010] *IH9fc«4l9*3S2K:SBtt©EPjW«©^ 

3 ^v-^PMSIB, IS^is l iCiB3£©&EP@lJ|iI 

*. l**WfcJ:9BRiStC3mSftB»£C©B»© so 
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6 ft 6 £ . C ©P*^©iilBPg|5©MSg|54Cg 
f^fc<77i, «#tt©«4>tCg*3*lfcK#'<- 

ft £ £ £ fc (c c ©»*tt*K#;<-K:*f- LTWIJicfPE 
T -5 5/ 0 > #fc<fc D< fx h >%&tsfltfcT f * a -x- * 

-r*sc£%i#afrs<>©T*s. c©j;^ft*^ 

» b . * 7 > & bcc * 7 > 7 - p©s*f f!«j 

%if et s©t\ wmmoWiWi&wuztixwmtstitf 

m>b. CftitJ:9 t EPJ§y 0 D DSf©ft±£Sft£J:Mcft 

So 

[0011] ^m%i>mrnm^m<omm<oiy 3 

EnPJ)B©^g|3^W6ti6ttE#>^£, 
-ffi^[5Ii£ffi^?:/M,rfl[i*^F , gSIJ(C-e©«|^tC?flo T 

law h^-yy v > ^(ciiji-r •s*e?lcc^$ n-s £ 

£ fe CC flWffi#siftEsi< > 7"(C ^ $ ft Z> ttEI2© £ . C © 
fflEE£©ife#K:S!tt 6tiiSE#>7 r ©Eift«:i' V > f 

KasHJ"rs*-#^*^4 . #EnauH©ji-aJcciaw6n 

EPJHH© 5 > 7'?i©fiig?r^U} L*o*©(t#%|6m 

> e> ©Eifts^fcRjt s n/cffE^j £ «f u < ft * «t 

LfcC£*«N»£-r&fe©r**. C©«fc^ft*|6WC 

EPMtpe^ji^L^ cntcj:^. En^j n n pR©iS]±*Hti 

[0012] *|6BJ(c^^fS*^4fBiS4©En«©'> 3 
M«q| 1 KE«©SBliIP*. 

#©JR»©Pf«»{c»«S Wc^77 £ . P*ft©tt'^ 
(Cg# § tifcSA^ - £ eft*. -OB* 0 . ffE^KB . 
p^ftrt Ccm K) m h fti> £ £ 4> (c C ©P^fteiuISS 

#><-K8 t,-cifc&4HK«5 ir -siaffie^tf «aayj7 ^ 

**x-%~XhZCt*mkt?Z,k(DX°&Z> a CCD 
i)Wffl$ftX£\imtst>&m>L. cn(cj:0. IS^ft^ 

fiXr. Enpj n a D e©[S]±e0nsj:3^ft6o 

[0013] *|6W«:ffiS«*S5IBB©EnBiJ«©^a 
? ^ 7'^pji±glii, H*® 4 (ClBtg©me7JT ^ ^ 
®tt©«H«:RWe>J'ifc3<OI/£. — B 

©WSic?s-3rBjW6tifcisfg?L^6x >; ? 7*y >^"e 

^■0-C«k*fti1-3l5K:aa3n*B«£. §EnSiJP©^SP 

tcBw 6nEPsijin © ^ 7 > ^»©fiaetfta u^o-e© 



5 

wBji*ft$LZ#mm$m.t zmxxmmucc t z 
%mt?z>i><Dx&2>. coy^'ju^mr-it. mmt> 

m 1 -r 5 ox, tmmommmm nx Enwt? 
4>u cttKcfc^ EPJSij n a D ft©fi±£[a 
ftS^cfc&o 

[0014] xmiicmzn&m 6 ieis©EP)sijii©:> 3 10 
7 m^m 1 KiBtgcDEPisij^©^ 3 

x7-P^tttf£g^1i®;53©#®M7*^x 
- £ - fC J: 0 ERBW^ffiCDEnfii^* * - > & 
t^ct^Cf ^©jWSIA, *fc. EpjHBI©E?"jK«fc 

0, sift* 0 1 8 0 gKttPJ&CffiEf S C 4 * tt t » . 

©S»b*l*«f. JS«i*WiW-rS«J:5tcLTfeJ:o». C© 20 
[0015] 

imwvnffimm) ante, $i&Bj©fiJB&ss£0® 
* 1 mmmmcDBmmo^ 3 mitm. 1 ». 

»f*7 * * * x - * - L fclfE^IS: 2 (C<fc •) EPPJ 
JI£*7>7*?fl 2 A©JS^iJtcffE-rS4>©-CS>So 
[0016] if*li0l©EPii 1 0 ico^raw 30 
So Epswiott* m&tc®Mffl>wmK%wm& 

0 fe/J^K tlfcS? + - * )lffl> hUZ> 1 2 

1 . c ©P** 1 2 opffojaittKcs* $ ftfc^r => 9 

i. 1 2©if<MC»»3ftfcjK#/<- 1 1 

A,rjfjj?s$ ntfe d . c © j: *> aepmh 1 0 ©)pgp©?f 

©s? + ~:T;i/gp©&/J\g©g|5fijL#«igtf 1 3 (c<fc 

So 40 
[0017] fftft 1 2©rtffl.3&>o4»a.*»6rtflW 

K^m^Di^ysaiJ&iaifctt. s^^'-i i©m$ 
mtfl:**&rt&*£©?Li 2 B^Bjwen-cfco , 

C*ltCj:»J. 5*^-1 1 £B£ftl 2 ©!*}&£ ©RB ft 

awjeraowac aw* enr t>« c i «: ft*, p* 

ftl2©^iiiC«. ^©ttatCi&oTl*©^?^^* 

1 2 A3WJKJSSStlT:to«3. C©^?>7'?il 2A{Cd"A 
^5^>M4J fctJIMSk 4 ©Jffigp*5 7 > tl 

H^^nsiocc^or^So 

[0018] m)J*- 1 1 ©tt«#|nJitM>K:ttJg#><-- so 
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1 i©£gfcfefc^'-cteE?Li 5^w?,n-ci^o * 

fc> l©rtSKCtt. ^©tt^iil^-r-Sii 

K, * 5 >7"}i 1 2 A©«B 1 8 0 ffigfcHWK: > V > 
yi8*»»6tl. C©i/'J>yi6tt. K^'-l 1 
•l«i»30^K&\0aft£&ofcfcr*h>l 7£W 
UTl>S. £/c, S^'-l 1 ©6S*iSKC0f3£iaiHT 

a»fflE«Stt"ci>*. *t/c. cn6©^v>^i6 

i±IEffiE?L 1 5 <b»> **HPti»i?L 1 5 A -Ciift 3 

nri^So cct, ^y>#i 6©e* h> 1 7#Wt 

it. *©jtS«)B*<*l 2©rtSl 2BiS«0. 

ffl#ftl 2 1 HC^LT^^m 2 

A©1 8 Og^ffltJ(CjfET'*Sct^tC^oT^So 

[0019] 1 1 (DffimiammL^- 1 

0 #W btlXtd >0 . C ©I3l&ftt^ 1 8 fi^J&SttE 
^> 7* 1 9 K&ftS nfcttEElf 2 0 ©-ffi*5g,||§ n 
T^So C©?*BEiES2 0©ji*(c«ttE^>7* 

1 9*>6©Ei**S";>#l 6(C^-rStf-*'^';l/y 

2 l*SEH3tirt»5. B*ftl 2©^S«:«. i77> 
7*« 1 2 A©F!lx.« 1 8 0R5*HlHKffl5E$n-C F^*2 
2*K»6ti. — @^b^t^b-A(C«, c©F 
i?*2 2©fiS%ttfflTS«lfflg2 3^SW64iT^So 
-e-LT, C©^tHH2 3«. H3ic^TJ;^tc. S^ic 
gTSEnilJB (3A^7>^-;H 4^il§3tlfc=fA 

hi) 10A. 10A, ttcizwrnm 1 0 a 1 1 0 b (jm 
roSo 

[0 02 0] $/c, Wmm 1 0 ©?fgPCC«»gg2 4 
ififRiibtl, C©$IJiI^g24«. ^^2 3^6©^ 

5>^»#^©m#%*wsi. mmtxDitmzft* 
mutt z>E.m*> v > y 1 6 k^-ts j: ^ 

;u?2 iKf&£4ffi-r<fc5K:&o'ri,>*. ftfe. HifJ^ 
©^KiCcfc D*«>6ti-6«))*EE*©aW'5»©*» : P«) 
R3£3ftTt»S. -eUT, CCK*»t>-C. ttE?L15A> 

e»$ij«g2 4 tcs*-ii©a*©«F#-ca-r#ai*f * 

^"C. HUlSS<$T^^^X-a?-2^ fi K$n > C© 
ift#7**»x-*-2rti UEffE^S i ft -5 T t » S o 
[0 0 2 1] '-XK.. H3tca-3l»T. C©,fc i 5^EnWII 
1 0 £»ftWSO/BIR"C*-& $ x yw?:^tiTiC 2 o 

-foiego-cj^ffiEPPjffliUci^©, fiEPsmi oiqk: 

NH©=rAff l 0A> 10 A**Si»«:3f^©S»E*t? 
sattL-ciBissn. -eti-en©=fAiHi oa. ioak 
iukh iob. io viim^mm(Dmms.t!xmkb 

A. 1 0 AOfccfcO' 1 OA, 1 0 BIBUcti. •£©!£*«: 
*JtiT«jl!l!E*3W-*©«*ffi*IH*»6li53'tt**lSl 

[0 02 2 ] T&fc-fc. 2 00EPBIJP1 0 A. -1 OAf 
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flaKi&oTVS. £©J8*Rtt. US, B©g$, 
E) tC<fc*)fc*S#. i>fc<fc^Smm/l 0-OgK£& 
[0 02 3] SjSfC 4/ 1 2 API±*J^-r 60 

a>tcit#& a/c i > €» fc». sai*ji*©a w d t« a* 

E#«{S*U *@||6©fll££©BRK:»#»#gM(i (g 
4>) t/C0*5. C©£*. MWS2 3*6© io 

* 5 J: 9 K#><- 1 l KRWfctifcj/ 
U>^1 6©fXh>l 7#> jffl$#i 2?r^7>7*^ 
1 2A©1 8 0gJ5*tMKJ?EU SHttE*#te«l,fc 
^/cW©^J*§EnS!lP 1 0 A , 1 0 A {Cfgffl § Hf , C ft 
K<fc«3, EPJPJBIOA, 1 0AfcmB-rS#©£ftti* 
7>^^^g|-C'feffe©t^. "ffcfc^ *5>7*?fl 

1 2Aig±##£LTl>&t,>£#©t^£|i]Di&-5<i: 

sicr*. se^t, EP9JIR1 oa. i oAKffffl-ra* 
jwsaiwicgiii-r s ci^<&i c *uc ct <o , mm 

£«tfq@H*Sfflffltr&*l*±-r5 20 

[0 02 4] &fc\ EPgiJIE©JKIB 1 0 B©fiSB4 2 (C« 
|»R4 4J&s§ai3ttT:to9. C©fiS«4 4©^»;J'7 
>^I4 2AK^7>^ B^ftTt^-S,, gfc, C© 
)RK 1 0 Bfcfcixy >$fl**£M*E*«*RWTfc <fc 

[ 0 0 2 5 ] C©ck ^ tt*H«^SlK«fcn«. #©£ 5 

<D^7>7Bl 2A©#£tK»K:*JC>Ttt» 
ItCfcSAiEniBIHl 0H±©«ttEK:J:Sa©£it 30 

ft 1 2 A©££tmW©fflS©&Mtt8i©i§£K: 
EHWB1 0Kf»<*iH-i«c»). *S*tur. ISC 

tpicfommicwm* zjM%ic%.M l a t » c 1 1 a s . 

ft o T . EPJRUR 1 0 ©JIt&©^i&#J£PffHJ § tixwmts 6 

[0 0 2 6] @J»£ft 1 2 ©^1- -^WCfl-JSKtt F 
*2 2jWRtt6*l. Eflll»©7U-AK:H:C©K 
**2 2©{itt&ftHi-r*tftHig2 3#Rtf 6ft. C©& 
fflU 2 3 *> 6© £ 7 > ^jURfflom T* 40 

2 4 "CS/U 1 6 (ca*©Ett*tt#&"f S <fc 5 tctt o 
-Cl>S©T\ E56tc«*ftl 2tC7j£ftffli*tf-£C£# 

2©F>3g|ttCRtt6ft&-> , ,l>£*l 6tt. P* 

o . eppjim i o «:f^ffl-r-5*36*^ttr s c £#&t»©r 
[oo27]04~6 tcattsmam 2 hwto $ 50 
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fttfcO . ecHftJBJBoEpjwa©^ 3 7 * -7- *HuL 
sir a. Huie^iH]i^©f¥E^i52^tt7^ 

**-*-£5flJJBl,fcfc0-e**©{C#U IliSTJTi? 
* x - * - fcjfljffl b fcffE^m 2 ' TP*** 1 2 £S7J 
1 1 {c*fl,T*5>:7aH 2 A©J5#fffiiJGtffE (8ft 

?i) t •5 6©T"&s<, se-jt. c ©mt^m^fci^r 
«. nriB*iii!6»«iaa:saj»©*%tti8o. *i 

[0 0 2 8 ] 1 1 ©rtSPfc^, *©IWI«:}&o 

-ci23g?Li5' A^weti. s/c Butae> > ^ 1 etc 

©liso^^-fjiani, leans' ia^ 

^7>7*?tl 2 Ai|5lDffliKcEg3n. s@ 
3 0«P*f$l 2©rtSl 2B tmSZWttXttfaL-C 

[0 0 2 9] 15S?L 1 5' rtKtt. 7-ilWJ±IB3-r;U3 

1 ccsgfii ummmmm. 2 4 ■ tc«ttr •ss^ 3 2 *5 

ffjiSn. C©«R3 2£3^3 1 4tti!ISifi3 2A 

>^3 3#RW6*lTt,>S. *fJiJ|gt2 4' tt. ^UiH 

2 3 *i 6 f 9 > ^flt#^'©m#*SW ^ i . ^fetSS $ 

nfca)«E^ffifii^ , *-->©*a*%»4s-&'5«is* 

^=J-T;U3 ltcffl^j-r4C<tKJ:0; 3 0 *tf3Bi U 
r 120?7>^»12 AflB*5*^- 1 1 fflft 
R5IO. ^7>7-3ll 2AB±©feAW«: 

»*E***flBiUfcA«W©***MI 0 . E[JpJIM(c^ffl 

[0 0 3 0] C©J:5ac«8Ba3Ti'^*-3'-*jWffll/ 
/ct/ 3 » i7 v- ^p^ihgg 1 • tf *©EPUM 1 0 *. H 
6{c^J:5«:ERLfci#» ffifE» 1 Ult^MlilSI* 
©*©fpffl*«€rll 1 0 A . 1 0 A IH9«:f| < . tctc b . 
JK 1 **S^»T»P*ft 1 2 4K#><- 1 1 K# L/T 
EUtfcD, 2 *J6^*-C»IP!*# 1 2 £Jg#><- 
l lflWK:i»?ILfc^i©a^tt**^ IS*Wtc«^7> 
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(54) SHOCK MARK PREVENTING APPARATUS OF PRINTING PRESS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 

apparatus constituted not only to prevent vibration by 

eliminating the fluctuations of the force acting on a 

printing cylinder to prevent printing irregularity but *~f i 



also to enhance printing quality. , , r _ 
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SOLUTION: A shock mark preventing apparatus 1 of = tt&Z^ W// 'j > *&7** 
a printing press is equipped with a pressure means 2 

constituted so that clamp grooves 12A are formed to "** " J " s | 

the surfaces of a plurality of printing cylinders 10 24 



reversively rotated in mutual contact state under a 
predetermined contact pressure and the fluctuations 
of the contact pressure generated when the clamp 
grooves 12A are brought to a mutual contact state 
accompanying the rotation of the printing cylinders 10 

are suppressed and the printing cylinders 10 are pressed to the opposite side of the clamp 
grooves 12A in matching relation to the rotary cycles of the respective printing cylinders 
10. Therefore, the forces acting on the printing cylinders 10 are not cyclically fluctuated 
and, as a result, vibration is prevented and the printing irregularity caused by vibration is 
reduced and printing quality is enhanced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The clamp slot for clamping a version plate or a rubber blanket to the axis of the printing 
drum concerned and parallel, respectively is formed in the front face of two or more printing drums 
which contact and carry out inverse rotation with predetermined contact pressure. It is the shock- 
mark arrester of the printing machine which controls fluctuation of the contact pressure produced in 
case said clamp slots meet with rotation of these printing drums. The shock-mark arrester of the 
printing machine characterized by having a press means to double with the period to which said 
clamp slots of rotation of each of said printing drum meet, and to press these printing drums to the 
opposite side of said clamp slot. 

[Claim 2] In the shock-mark arrester of a printing machine according to claim 1 said each printing 
drum The drum body which consists of the journal section which was supported by the bearing free 
[ rotation ] and was formed in the both ends of a drum section and this drum section rather than the 
drum section concerned in the minor diameter, It has the bearer with which the both ends of said 
drum section of this drum body were equipped, and the reaction force bar with which the axial center 
of said drum body was equipped, and is formed. Said press means The shock-mark arrester of the 
printing machine characterized by being a fluid actuator containing the cylinder and piston which 
press this drum body outside to said reaction force bar while being attached in said drum body. 
[Claim 3] In the shock-mark arrester of a printing machine according to claim 2 said fluid actuator 
The hydraulic line by which the other end is connected to said hydraulic pump while connecting with 
the oil pressure hole which the hydraulic pump formed in the exterior of said printing drum and an 
end can open in the interior of said axial body along with the axis through a swivel joint, and is open 
for free passage in said cylinder, The servo valve which is prepared in the middle of this hydraulic 
line, and sends out the pressure oil of said hydraulic pump to said cylinder, The detector which is 
formed in the exterior of each of said printing drum, and detects the location of the clamp slot of said 
printing drum, and sends the signal, The shock-mark arrester of the printing machine characterized 
by equipping said servo valve with the control unit which issues a command, and being constituted 
so that it may become equal to the thrust beforehand set up in the pressure oil from said hydraulic 
pump based on the signal from this detector. 

[Claim 4] In the shock-mark arrester of a printing machine according to claim 1 said each printing 
drum It has the drum body supported by the bearing free [ rotation ], the bearer with which the both 
ends of the drum section of this drum body were equipped, and the reaction force bar with which the 
axial center of said drum body was equipped, and is formed. Said press means The shock-mark 
arrester of the printing machine characterized by being an electromagnetic-force actuator containing 
the magnetic pole which attracts this drum body to an axial center side to said reaction force bar 
while being attached in said drum body. 

[Claim 5] In the shock-mark arrester of a printing machine according to claim 4 said 
electromagnetic- force actuator The coil prepared in the perimeter of said magnetic pole, and the 
electric wire which extends to the exterior of an axial body through the slip ring from the wiring hole 
which was able to open the other end side in the interior of said axial body along with the axis while 
an end is connected to said coil, The detector which is formed in the exterior of each of said printing 
drum, and detects the location of the clamp slot of said printing drum, and sends the signal, The 
shock-mark arrester of the printing -machine characterized by having the control unit made to 



generate electromagnetic force which becomes equal to the suction force beforehand set as said coil 
based on the signal from this detector, and being constituted. 

[Claim 6] It is the shock-mark arrester of the printing machine characterized by being the external 
pressure additional equipment with which said press means adds a pressure to said each printing 
drum from the exterior in the shock-mark arrester of a printing machine according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the shock-mark arrester of the printing machine 
which prevents the shock mark to the printing paper produced at the time of printing of offset 
printing. 

[0002] } ; 

[Background of the Invention] The plate or rubber blanket of a metal plate is twisted around printing 
drums, such as a printing cylinder in offset printing, and a blanket cylinder, at the periphery. And : 
these rubber blankets etc. are being clamped and fixed to the clamp slot in which die edge was 
formed along with the axis of each drum. Therefore, these clamp slots meet for every rotation at the 
printing cylinder which has touched mutually, a blanket drum or a blanket drum, and the ^contact of 
blanket drums. V ; /. 

[Q003] 1 

[Problem(s) to be Solved by the Invention] By the way, in the case of printing operation, while each 
drum presses mutually by the constant pressure, contact rotation is carried out. Therefore, although , 
contact pressure is acting in the condition that a clamp slot is not located during printing at the 
contact of drums, between the drums which contact, if it results in the condition that a clamp slot 
ijieets in a contact, it will be in the condition that the above-mentioned corttact pressure falls out. 
That is, the external force which acts on a printing drum will be changed periodically. Since the 
radius of the clamp slot of each drum has sunk slightly, it generates, and this contact pressure 
omission is inevitably produced in offset printing. Therefore, vibration ****** by the shock in case 
slots meet for every rotation of a printing drum, since this vibration is imprinted by printed matter as 
a shock mark and makes a pattern that it was printed produce "unevenness", it has a bad influence on 
the pattern of printed matter, and it becomes the cause of defect printing, and printing quality is 
reduced. .. v ;i ' ' ;"'■■•> -" ■ 

[0004] Then, although the printing machine (double drum) which enlarged the diameter of a printing 
drum is also manufactured in order to press dovyn vibration low, there is a problem that manufacture 
cost becomes high in this case. Moreover, although the method of reducing vibration of each printing 
drum with an attenuation member or a damper is also proposed, since many frequency components : 
are contained in vibration, it is difficult [ it ] to always attenuate vibratipn effectively to a different • 
print speed. Furthe;rmore, although the printing machine which uses the seamless version and a 
seamless blanket is also proposed in order to lose the clamp slot of an oscillating generation source, 
when the manufacture cost of a version or a blanket becomes high, a blanket shifts gradually to a 
printing drum as printing advances, and there is a problem that printing quality deteriorates. 
[0005] By controlling generating of a periodic vibration of a printing drurii, the purpose of this 
invention decreases printing unevenness and is to offer the shock-mark arrester of the printing 
machine which can aim at improvement in printing quality now. 
[0006] • 

[Means for Solving the Problem] This invention forms the equipment on which the force is made to 
act in the interior or the exterior of a printing drum, makes the force equivalent to the contact 
pressure from which it escaped act on a printing drum according to the period which the periodic 
omission of the contact pressure in the clamp slots of the drum which is the source of a shock of a 



printing drum generates, reduces vibration, tends to decrease printing unevenness and, thereby, tends 
to aim at improvement in printing quality. 

[0007] The shock-mark arrester of the printing machine according to claim 1 concerning this 
invention specifically The clamp slot for clamping a version plate or a rubber blanket to the axis of 
the printing drum concerned and parallel, respectively is formed in the front face of two or more 
printing drums which contact and carry out inverse rotation with predetermined contact pressure. It 
is the shock-mark arrester of the printing machine which controls fluctuation of the contact pressure 
produced in case said clamp slots meet with rotation of these printing drums. It is characterized by 
having a press means to double with the period to which the clamp slots of rotation of each printing 
drum meet, and to press these printing drums to the opposite side of a clamp slot. 
[0008] If a printing drum says a printing cylinder, a blanket cylinder, etc. above and a printing drum 
is pressed to the opposite side of a slot as a press means, what kind of format will be sufficient and 
an oil pressure controller, a pneumatics type, an electric type, etc. will not be limited. Furthermore, 
as for thrust, it is desirable that it is the strength from which the sum total of the force by the force 
with a reaction force bar and the contact pressure of a printing drum in the case of a clamp slot 
meeting condition becomes almost the same as that of the force which is committed at a printing 
drum in the case of usual contact conditions other than a clamp slot meeting condition. Moreover, as 
for a press means, it is desirable that it is the 180-degree opposite side of a clamp slot on both sides 
of a reaction force bar. 

[0009] Since each printing drum presses the opposite side of a clamp slot with a press means in such 
this invention in case each clamp slot meets, the contact pressure which reduces in the contact of 
clamp slots compensates, and it can become that it is the same as that of the force with the reaction- 
force bar in the case of a clamp slot meeting condition, and the force commit the sum total of the 
force by the contact pressure of a printing drum at a printing drum in the case of usual contact 
conditions other than a clamp slot meeting condition. Therefore, since fluctuation of the contact 
pressure of a printing drum is lost, generating of vibration is controlled and printing unevenness 
decreases, improvement in printing quality can be aimed at. 

[0010] The shock-mark arrester of the printing machine according to claim 2 concerning this 
invention The drum body which consists of the journal section which was supported by the bearing 
free [ rotation ] and was formed in the both ends of a drum section and this drum section rather than 
the drum section concerned in each printing drum according to claim 1 in the minor diameter, The 
bearer with which the both ends of said drum section of this drum body were equipped, and the 
reaction force bar with which the axial center of a drum body was equipped are had and formed. A 
press means While being attached in a drum body, it is characterized by being a fluid actuator 
containing the cylinder and piston which press this drum body outside to a reaction force bar. In such 
this invention, since the opposite side of a clamp slot is pressed in case it controls by the fluid 
actuator correctly and easily and a clamp slot meets, vibration of a printing drum is controlled, 
printing unevenness decreases, and, thereby, improvement in printing quality can be aimed at. 
[001 1] The shock-mark arrester of the printing machine according to claim 3 concerning this 
invention The hydraulic pump in which a fluid actuator according to claim 2 is formed to the exterior 
of a printing drum, The hydraulic line by which the other end is connected to a hydraulic pump while 
connecting with the oil pressure hole which an end can open in the interior of an axial body along 
with the axis through a swivel joint, and is open for free passage in a cylinder, The servo valve 
which is prepared in the middle of this hydraulic line, and sends out the pressure oil of a hydraulic 
pump to a cylinder, The detector which is formed in the exterior of each printing, drum, and detects 
the location of the clamp slot of a printing drum, and sends the signal, It is characterized by having 
and constituting the control unit which takes out a command to a servo valve so that it may become 
equal to the thrust beforehand set up in the pressure oil from a hydraulic pump based on the signal 
from this detector. In such this invention, in case it controls by the fluid actuator correctly and easily 
and a clamp slot meets, since the opposite side of a clamp slot is pressed, fluctuation of vibration of a 
printing drum is controlled, printing unevenness decreases a drum body, and, thereby, improvement 
in printing quality can be aimed at. 

[0012] The shock-mark arrester of the printing machine according to claim 4 concerning this 
invention The drum body supported by the bearing free [ rotation ] in each printing drum according 



to claim 1, The bearer with which the both ends of the drum section of this drum body were 
equipped, and the reaction force bar with which the axial center of a drum body was equipped are 
had and formed. A press means While being attached in a drum body, it is characterized by being an 
electromagnetic-force actuator containing the magnetic pole which attracts this drum body to an 
axial center side to said reaction force bar. By such this invention, since a drum body is attracted to 
the opposite direction of a clamp slot in case it controls by the electromagnetic-force actuator 
correctly and easily and a clamp slot meets, vibration of a printing drum is controlled, printing 
unevenness decreases, and, thereby, improvement in printing quality can be aimed at with an easy 
configuration. 

[0013] The shock-mark arrester of the printing machine according to claim 5 concerning this 
invention The coil in which the electromagnetic-force actuator according to claim 4 was formed 
around the magnetic pole, The electric wire which extends to the exterior of an axial body through 
the slip ring from the wiring hole with which the other end side ended along with the axis inside the 
axial body while an end is connected to a coil, It is characterized by having and constituting the 
detector which is formed in the exterior of each printing drum, and detects the location of the clamp 
slot of a printing drum, and sends that signal, and the control unit made to generate electromagnetic 
force which becomes equal to the suction force beforehand set as the coil based on the signal from 
this detector. By such this invention, since a drum body is attracted to the opposite direction of a 
clamp slot in case it controls by the electromagnetic-force actuator correctly and easily and a clamp 
slot meets, vibration of a printing drum is controlled, printing unevenness decreases, and, thereby, 
improvement in printing quality can be aimed at with an easy configuration. 
[0014] The shock-mark arrester of the printing machine according to claim 6 concerning this 
invention is characterized by using a press means as the external pressure additional equipment 
which adds a pressure to each printing drum from the exterior in the shock-mark arrester of a 
printing machine according to claim 1 . The thing it is made not to affect it above with non-contact 
actuators, such as Ayr blasting equipment and an electromagnet, as external pressure additional 
equipment at the printing pattern of a printing drum front face is desirable, and when it cannot 
necessarily press to the opposite side 180 degrees according to the array of a printing drum, 
fluctuation of the force of pressing in the direction somewhat shifted and acting on a drum is 
prevented, and you may make it control vibration. In such this invention, since the force is applied to 
a printing drum from the exterior, it becomes unnecessary to prepare a cylinder etc. in the interior of 
a printing drum, and structure becomes easy. 
[0015] 

[Embodiment of the Invention] Below, the operation gestalt of this invention is explained based on a 
drawing. As shown in drawin g 1 -3, the shock-mark arrester 1 of the printing machine of the 1st 
operation gestalt of this invention presses a printing drum to the opposite side of clamp slot 12A with 
the press means 2 which used the fluid actuator. 

[0016] The printing drum 10 of this operation gestalt is described first. The printing drum 10 is 
formed in the both ends of a drum section and this drum section including the drum body 12 which 
consists of the journal section formed in the minor diameter, the bearer 9 with which the both ends of 
the drum section of this drum body 12 were equipped, and the reaction force bar 1 1 inserted in the 
core of the drum body 12 rather than the drum section concerned, and a blanket 14 or **** 44 is 
wound around the periphery of the drum section of such a printing drum 10. Said journal section is 
formed the ** with a stage of a minor diameter, and the part 0 f ****** of the journal section is 
supported by the bearing 13. Therefore, the printing drum 10 can be rotated freely. 
[0017] moreover, it is **** containing a predetermined dimension from the interior and the edge of 
the drum body 12 to the inside — between parts, hole 12B of a bigger inside diameter than the 
dimension of the reaction force bar 1 1 has ended, and the clearance C between predetermined 
dimensions will be formed between the reaction force bar 1 1 and the bore of the drum body 12 by 
this. Along with that axis, clamp slot of one articles 12A is formed in the periphery of the drum body 
12, and a rubber blanket 14 or the edge of **** 44 is clamped and fixed to this clamp slot 12 A. 
[0018] In the direction core of an axis of the reaction force bar 1 1, the oil pressure hole 15 has ended 
covering the overall length of the reaction force bar 1 1 . Moreover, inside the reaction force bar 1 1 , 
while intersecting perpendicularly with that axis, a cylinder 16 is formed in the about 180-degree 



opposite side of clamp slot 12 A, and this cylinder 16 has the piston 17 whose receipts and payments 
in reaction force bar 1 1 axis and the rectangular direction were attained. Moreover, more than one 
are arranged at intervals of predetermined in the die-length direction of the reaction force bar 1 1 . 
And these cylinders 16 and the above-mentioned oil pressure hole 15 are connected by 
communicating pore 15 A, respectively. Here, when the piston 17 of a cylinder 16 comes out, the tip 
contacts bore 12B of the drum body 12, and can press the drum body 12 on the 180-degree outside of 
clamp slot 12A to the reaction force bar 1 1. 

[0019] The swivel joint 18 is attached in the end face of the reaction force bar 1 1, and the end of a 
hydraulic line 20 by which the other end was connected to the hydraulic pump 19 is connected to this 
swivel joint 18. Moreover, the servo valve 21 which supplies the pressure oil from a hydraulic pump 
19 to a cylinder 16 in the middle of this hydraulic line 20 is arranged. It is fixed to the opposite side 
180 degrees, a dog 22 is formed, and the detector 23 of clamp slot 12A which, on the other hand, 
detects the location of this dog 22 on the frame which is not illustrated is formed in the periphery of 
the drum body 12. And this detector 23 takes out a signal with the timing to which the printing 
drums (blanket cylinder with which it was equipped with the rubber blanket 14) 10A and 10A which 
touch mutually or printing drum 10A, and clamp slot 12A of 10B (printing cylinder with which it 
was equipped with **** 44) meet in a contact, as shown in drawing 3 . 

[0020] Moreover, a control unit 24 is formed in the exterior of the printing drum 10, and if the signal 
of the clamp slot meeting from a detector 23 is received, this control unit 24 will take out a command 
to a servo valve 21 so that the pressure oil which compensates a part for contact pressure to fall out 
may be supplied to a cylinder 16. In addition, the force of a part from which the contact pressure 
called for by means, such as an observation, escapes is set up beforehand. And in here, including 
each part material expressed with the sign of a continuation of a single string from the oil pressure 
hole 15 to a control device 24, said fluid actuator 2 is constituted and this fluid actuator 2 serves as 
said press means. 

[0021] Next, the power relationship which acts between each printing drum 10 at the time of having 
arranged such every two printing drums 10 up and down on both sides of the web W which is a 
continuous stationary, and carrying out to double-sided printing based on drawing 3 is explained. On 
both sides of Web W, up and down, with predetermined contact pressure, the blanket cylinders 10A 
and 1 OA of a printing drum contact, and each other are arranged, and with predetermined contact 
pressure, printing cylinders 10B and 10B contact, and each other are arranged at each blanket 
cylinder 10A and 10A. Therefore, between printing drum 10A which touches mutually, and 10A, 
and between 10A and 10B, it is acting in the direction in which contact pressure makes one drum 
desert a partner drum in the contact. 

[0022] Namely, while two printing drums 10A and 10A etc. are pushing one another and rotating, 
mutual drum 10A is in the condition of it having been pushed from the other party and having bent 
in response to the load covering the overall length of a drum. Although this amount of bending is 
decided by the diameter and **** (holding-down pressure of drums) of ****, the die length of a 
drum, and the journal section of a drum, it has become about several mm / 100 about. 
[0023] If it results in a contact at angle of rotation to which clamp slot 12A meets, since the radius of 
the part of clamp slot 12A is slightly depressed, the omission of contact pressure arises, contact 
pressure will be reduced, it will bend in the case of a slot meeting of ****** ? and an amount will be 
changed (reduction). However, the piston 17 of the cylinder 16 prepared in the reaction force bar 1 1 
by the clamp slot meeting signal from a detector 23 at this time Press the drum body 12 to the 180- 
degree opposite side of clamp slot 12 A, and the force for contact pressure to have decreased is made 
to act on each printing drums 10A and 10A. By this It is made for the sum total of the force which 
acts on the printing drums 10A and 10A to become the same as a condition when other conditions, 
i.e., clamp slot 12A, are not meeting in the clamp slot meeting condition, either. Therefore, changing 
periodically the force of acting on the printing drums 10A and 10A is lost, thereby, fluctuation of 
vibration can be controlled and the printing unevenness resulting from vibration can be prevented 
now. 

[0024] In addition, the drum section 42 of printing cylinder 1 0B of a printing drum is equipped with 
the version plate 44, and the edge of this version plate 44 is being clamped and fixed to clamp slot 
42A. Moreover, the press means which contains a cylinder etc. also in this printing cylinder 10B 



may be established. 

[0025] According to such this operation gestalt, there is the following effectiveness. 
** In the meeting condition of clamp slot 12A 5 it becomes the same as that of the force which the 
sum total of the force with the reaction force bar 1 1 and the force by the contact pressure of printing 
drum 10 comrades commits on the printing drum 10 in the case of usual contact conditions other 
than the meeting condition of slot 12 A, and the force of acting on a printing drum during 1 rotation 
will always be changed as a result. Therefore, since fluctuation of vibration of the printing drum 10 
is controlled and printing unevenness is lost, generating of a shock mark can be prevented and, 
thereby, improvement in printing quality can be aimed at. 

[0026] ** Since a dog 22 is formed in the periphery of the journal section of the drum body 12, the 
detector 23 which detects the location of this dog 22 is formed in the frame of a printing machine on 
the other hand and the pressure oil of optimum dose is supplied to a cylinder 16 with a control unit 
24 in response to the signal of the clamp slot detection from this detector 23, the force can be made 
to act on the drum body 12 correctly. 

** Since the drum body 12 can be equally pressed to the reaction force bar 1 1 since the cylinder 16 
prepared in the interior of the drum body 12 has more than one in the longitudinal direction of the 
drum body 12 at intervals of predetermined, the force in which this acts on the printing drum 10 is 
not changed, vibration is prevented and printing unevenness is lost, improvement in printing quality 
can be aimed at. 

[0027] drawing 4 - six --**** — this invention - the -- two -- operation - a gestalt - being shown -- 
having -****-- this - operation - a gestalt -- a printing machine - a shock mark -- an arrester -- 
one - 1 — said -- the - one — operation a gestalt -- press - a means — two - a fluid ~ an actuator - 
using ~ a thing ~ receiving — electromagnetic force — an actuator ~ having used - press — a means 
-- two - 1 — a drum -- a body — 12 — reaction force — a bar — 1 1 — receiving — a clamp — a slot —12 
- A - the opposite side — press (suction) - carrying out ~ a thing — it is . Therefore, in this 
operation gestalt, while explaining only a different part from said 1st operation gestalt and giving the 
same sign to the same structure as the 1st operation gestalt, and a member, detailed explanation is 
omitted or simplified. 

[0028] Wiring hole 15' ends along with the axis, and it replaces with said cylinder 16, and the 
magnetic pole 30 and the coil 3 1 are formed in the interior of the reaction force bar 1 1 . Wiring hole 
15', and this magnetic pole 30 and coil 31 crossed at right angles, and it has been arranged at the 
same side as clamp slot 12 A, and the magnetic pole 30 has ended and countered bore 12B of the 
drum body 12, and a clearance. 

[0029] wiring hole 15' - inside, the electric wire 32 which an end connects to the above-mentioned 
coil 31, and the other end connects to control unit 24' is inserted in, and this electric wire 32 and coil 
31 are connected with it by connection line 32A. The slip ring 33 is formed in the edge of the 
reaction force bar 1 1 . Control unit 24' will output the current which generates the electromagnetic 
force of the contact pressure compensation pattern set up beforehand to a coil 3 1, if the signal of a 
clamp slot meeting is received from a detector 23. Therefore, by outputting a current to a coil 31, the 
magnetic pole 30 operated, the clamp slot 12A side of the drum body 12 was attracted to the reaction 
force bar 1 1 side, this compensated the force for contact pressure to have decreased at the time of a 
meeting of clamp slot 12 A, fluctuation of the force of acting on a printing drum was prevented, and 
generating of vibration is controlled. 

[0030] As shown in drawing 6 , when the printing drum 10 using such an electromagnetic-force 
actuator with shock-mark arrester 1' has been arranged, an operation of the same force as said 1st 
operation gestalt commits it between each drum 10A and 10A etc. However, although the drum body 
12 is pressed to the reaction force bar 1 1 and there is a difference in a point which attracted the drum 
body 12 to the reaction force bar 1 1 side in a **** 2 operation gestalt with the 1st operation gestalt, 
the force is made to act on the opposite side of clamp slot 12A as a result, and effectiveness will also 
become the same. And with such this operation gestalt, the same operation effectiveness as the 
aforementioned ** - ** can be acquired. 

[003 1] In addition, if this invention is not limited to said each operation gestalt and the purpose of 
this invention can be attained, it includes the following deformation gestalten. That is, although the 
press means 2, the cylinder 16 which prepared 2' in the interior of the reaction force bar 1 1, and 



magnetic pole 30 grade shall be included with said each operation gestalt, as shown not only in this 
but in drawing 7 , the force may be applied with a non-contact type actuator from the exterior of the 
printing drums 1 OA and 1 OA. 

[0032] In the example of drawing 7 , when two printing drums 10A and 10A, and 10A and 10B 
touch, printing drum 10A with printing drum 10B without a clamp slot and clamp slot 12A always 
touches by fixed press, and fluctuation of the force of acting on the printing drums 10A and 10A is 
produced by clamp slot 12A of a drum with a bearer. Therefore, the force which is mostly equivalent 
to a changed part (decrement) of thrust at the time of a slot meeting is given to the drum section or 
bearer of the drum body 12, and it is made not to change the amount of bending of a drum as a result. 

[0033] Specifically, it constitutes when the drum body 12 cannot be pressed to the 180-degree 
opposite side of clamp slot 12A according to the array of a printing drum, for example, so that it may 
press by five by the force of the non-contact-type external pressure additional equipmentFl, such as 
air blasting equipment and an electromagnet, and the direction of both resultant force F may be come 
to the 180-degree opposite side of clamp slot 12A from two peripheries of the drum body 12. And 
with such this operation gestalt, since the same effectiveness as ** of each of said operation gestalt - 
** can be acquired and also the force can be made to act from the exterior of printing drum 1 OA, it is 
effective in not preparing a reaction force bar etc. in the interior of the drum body 12, structure 
becoming easy, and manufacture becoming easy. 

[0034] Moreover, although considered as shock-mark prevention of printing drum 10A which 
contacts mutually, and 10A with said each operation gestalt, not only this but this invention may be 
applied also between printing drum 10A and 10B. In this case, what is necessary is just to constitute 
the press means of printing drum 1 OA so that the opposite side of a clamp slot can be pressed in case 
the slots of the duplex-printing drums 10A and 10B meet while forming said press means 2 or the 
same press means as 2' also in printing drum 10B and considering as the same structure as printing 
drum 10A. 
[0035] 

[Effect of the Invention] Since a printing drum presses the opposite side of a clamp slot with a press 
means according to the shock-mark arrester of the printing machine of this invention in case each 
clamp slot meets as explained above The decrement of the force to the printing drum by reduction of 
the contact pressure in the contact of clamp slots is compensated. The sum total of the force by the 
force with a reaction force bar and the contact pressure of a printing drum in the case of a clamp slot 
meeting condition can become the same as that of the force which is committed at a printing drum in 
the case of usual contact conditions other than a clamp slot meeting condition. Therefore, since the 
force of acting on a printing drum is not changed periodically, vibration is prevented, the printing 
unievenness resulting from vibration can be prevented, and, thereby, improvement in printing quality 
can be aimed at now. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the shock-mark arrester of the printing machine 
which prevents the shock mark to the printing paper produced at the time of printing of offset 
printing. 
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PRIOR ART 



[Background of the Invention] The plate or rubber blanket of a metal plate is twisted around printing 
drums, such as a printing cylinder in offset printing, and a blanket cylinder, at the periphery. And 
these rubber blankets etc. are being clamped and fixed to the clamp slot in which the edge was 
formed along with the axis of each drum. Therefore, these clamp slots meet for every rotation at the 
printing cylinder which has touched mutually, a blanket drum or a blanket drum, and the contact of 
blanket drums. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since a printing drum presses the opposite side of a clamp slot with a press 
means according to the shock-mark arrester of the printing machine of this invention in case each 
clamp slot meets as explained above, The decrement of the force to the printing drum by reduction of 
the contact pressure in the contact of clamp slots is compensated, and the sum total of the force by 
the force with a reaction force bar and the contact pressure of a printing drum in the case of a clamp 
slot meeting condition can become the same as that of the force which is committed at a printing 
drum in the case of usual contact conditions other than a clamp slot meeting condition. Therefore, 
since the force of acting on a printing drum is not changed periodically, vibration is prevented, the 
printing unevenness resulting from vibration can be prevented, and, thereby, improvement in 
printing quality can be aimed at now. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, in the case of printing operation, while each 
drum presses mutually by the constant pressure, contact rotation is carried out. Therefore, although 
contact pressure is acting in the condition that a clamp slot is not located during printing at the 
contact of drums, between the drums which contact, if it results in the condition that a clamp slot 
meets in a contact, it will be in the condition that the above-mentioned contact pressure falls out. 
That is, the external force which acts on a printing drum will be changed periodically. Since the 
radius of the clamp slot of each drum has sunk slightly, it generates, and this contact pressure 
pmission is inevitably produced in offset printing. Therefore, vibration ****** by the shock in case 
slots meet for every rotation of a printing drum, since this vibration is imprinted by printed matter as 
a shock mark and makes a pattern' 'that it was printed produce "unevenness", it has a bad influence Qn 
the pattern of printedi matter, and it becomes the cause of defect printing, and printing quality is 
reduced. . v 

[0004] Then, although the printing machine (double drum) which enlarged the diameter 6f a printing 
drum is also manufactured in order to press down vibration low, there is ^problem that manufacture 
cost becomes high in this case. Moreover, although the method of reducing vibration of each printing 
drum with an attenuation member or a damper is also proposed, since many frequency components '; 
are contained in vibration, it is difficult [ it ] to always attenuate vibration 'effectively to a different 
print speed. Furthermore, although the printing machine which uses the seamless version and a 
seamless blanket is also proposed in order to lose the clamp slot of an oscillating generation source, 
when the manufacture cost of a version or a blanket becomes high, a blanket shifts gradually to a 
printing drum as printing advances, and there is a problem that printing quality deteriorates. 
[0005] By controlling generating of a periodic vibration of a printing drum^ the purpose of this 
invention decreases printing unevenness and is to offer the shock-mark arrester of the printing 
machine which can aim at improvement in printing quality now. 
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MEANS 



[Means for Solving the Problem] This invention forms the equipment on which the force is made to 
act in the interior or the exterior of a printing drum, makes the force equivalent to the contact 
pressure from which it escaped act on a printing drum according to the period which the periodic 
omission of the contact pressure in the clamp slots of the drum which is the source of a shock of a 
printing drum generates, reduces vibration, tends to decrease printing unevenness and, thereby, tends 
to aim at improvement in printing quality. 

[0007] The shock-mark arrester of the printing machine according to claim 1 concerning this 
invention specifically The clamp slot for clamping a version plate or a rubber blanket to the axis of 
the printing drum concerned and parallel, respectively is formed in the front face of two or more 
printing drums which contact and carry out inverse rotation with predetermined contact pressure. It 
is the shock-mark arrester of the printing machine which controls fluctuation of the contact pressure 
produced in case said clamp slots meet with rotation of these printing drums. It is characterized by 
having a press means to double with the period to which the clamp slots of rotation of each printing 
drum meet, and to press these printing drums to the opposite side of a clamp slot. 
[0008] If a printing drum says a printing cylinder, a blanket cylinder, etc. above and a printing drum 
is pressed to the opposite side of a slot as a press means, what kind of format will be sufficient and 
an oil pressure controller, a pneumatics type, an electric type, etc. will not be limited. Furthermore, 
as for thrust, it is desirable that it is the strength from which the sum total of the force by the force 
with a reaction force bar and the contact pressure of a printing drum in the case of a clamp slot 
meeting condition becomes almost the same as that of the force which is committed at a printing 
drum in the case of usual contact conditions other than a clamp slot meeting condition. Moreover, as 
for a press means, it is desirable that it is the 180-degree opposite side of a clamp slot on both sides 
of a reaction force bar. 

[0009] Since each printing drum presses the opposite side of a clamp slot with a press means in such 
this invention in case each clamp slot meets, the contact pressure which reduces in the contact of 
clamp slots compensates, and it can become that it is the same as that of the force with the reaction- 
force bar in the case of a clamp slot meeting condition, and the force commit the sum total of the 
force by the contact pressure of a printing drum at a printing drum in the case of usual contact 
conditions other than a clamp slot meeting condition. Therefore, since fluctuation of the contact 
pressure of a printing drum is lost, generating of vibration is controlled and printing unevenness 
decreases, improvement in printing quality can be aimed at. 

[0010] The shock-mark arrester of the printing machine according to claim 2 concerning this 
invention The drum body which consists of the journal section which was supported by the bearing 
free [ rotation ] and was formed in the both ends of a drum section and this drum section rather than 
the drum section concerned in each printing drum according to claim 1 in the minor diameter, The 
bearer with which the both ends of said drum section of this drum body were equipped, and the 
reaction force bar with which the axial center of a drum body was equipped are had and formed. A 
press means While being attached in a drum body, it is characterized by being a fluid actuator 
containing the cylinder and piston which press this drum body outside to a reaction force bar. In such 
this invention, since the opposite side of a clamp slot is pressed in case it controls by the fluid 
actuator correctly and easily and a clamp slot meets, vibration of a printing drum is controlled, 
printing unevenness decreases, and, thereby, improvement in printing quality can be aimed at. 



[001 1] The shock-mark arrester of the printing machine according to claim 3 concerning this 
invention The hydraulic pump in which a fluid actuator according to claim 2 is formed to the exterior 
of a printing drum, The hydraulic line by which the other end is connected to a hydraulic pump while 
connecting with the oil pressure hole which an end can open in the interior of an axial body along 
with the axis through a swivel joint, and is open for free passage in a cylinder, The servo valve 
which is prepared in the middle of this hydraulic line, and sends out the pressure oil of a hydraulic 
pump to a cylinder, The detector which is formed in the exterior of each printing drum, and detects 
the location of the clamp slot of a printing drum, and sends the signal, It is characterized by having 
and constituting the control unit which takes out a command to a servo valve so that it may become 
equal to the thrust beforehand set up in the pressure oil from a hydraulic pump based on the signal 
from this detector. In such this invention, in case it controls by the fluid actuator correctly and easily 
and a clamp slot meets, since the opposite side of a clamp slot is pressed, fluctuation of vibration of a 
printing drum is controlled, printing unevenness decreases a drum body, and, thereby, improvement 
in printing quality can be aimed at. 

[0012] The shock-mark arrester of the printing machine according to claim 4 concerning this 
invention The drum body supported by the bearing free [ rotation ] in each printing drum according 
to claim 1 , The bearer with which the both ends of the drum section of this drum body were 
equipped, and the reaction force bar with which the axial center of a drum body was equipped are 
had and formed. A press means While being attached in a drum body, it is characterized by being an 
electromagnetic-force actuator containing the magnetic pole which attracts this drum body to an 
axial center side to said reaction force bar. By such this invention, since a drum body is attracted to 
the opposite direction of a clamp slot in case it controls by the electromagnetic-force actuator 
correctly and easily and a clamp slot meets, vibration of a printing drum is controlled, printing 
unevenness decreases, and, thereby, improvement in printing quality can be aimed at with an easy 
configuration. 

[0013] The shock-mark arrester of the printing machine according to claim 5 concerning this 
invention The coil in which the electromagnetic-force actuator according to claim 4 was formed 
around the magnetic pole, The electric wire which extends to the exterior of an axial body through 
the slip ring from the wiring hole with which the other end side ended along with the axis inside the 
axial body while an end is connected to a coil, It is characterized by having and constituting the 
detector which is formed in the exterior of each printing drum, and detects the location of the clamp 
slot of a printing drum, and sends that signal, and the control unit made to generate electromagnetic 
force which becomes equal to the suction force beforehand set as the coil based on the signal from 
this detector. By such this invention, since a drum body is attracted to the opposite direction of a 
clamp slot in case it controls by the electromagnetic-force actuator correctly and easily and a clamp 
slot meets, vibration of a printing drum is controlled, printing unevenness decreases, and, thereby, 
improvement in printing quality can be aimed at with an easy configuration. 
[0014] The shock-mark arrester of the printing machine according to claim 6 concerning this 
invention is characterized by using a press means as the external pressure additional equipment 
which adds a pressure to each printing drum from the exterior in the shock-mark arrester of a 
printing machine according to claim 1 . The thing it is made not to affect it above with non-contact 
actuators, such as Ayr blasting equipment and an electromagnet, as external pressure additional 
equipment at the printing pattern of a printing drum front face is desirable, and when it cannot 
necessarily press to the opposite side 1 80 degrees according to the array of a printing drum, 
fluctuation of the force of pressing in the direction somewhat shifted and acting on a drum is 
prevented, and you may make it control vibration. In such this invention, since the force is applied to 
a printing drum from the exterior, it becomes unnecessary to prepare a cylinder etc. in the interior of 
a printing drum, and structure becomes easy. 
[0015] 

[Embodiment of the Invention] Below, the operation gestalt of this invention is explained based on a 
drawing. As shown in drawin g 1 -3, the shock-mark arrester 1 of the printing machine of the 1 st 
operation gestalt of this invention presses a printing drum to the opposite side of clamp slot 12A with 
the press means 2 which used the fluid actuator. 

[0016] The printing drum 10 of this operation gestalt is described first. The printing drum 10 is 



formed in the both ends of a drum section and this drum section including the drum body 12 which 
consists of the journal section formed in the minor diameter, the bearer 9 with which the both ends of 
the drum section of this drum body 12 were equipped, and the reaction force bar 1 1 inserted in the 
core of the drum body 12 rather than the drum section concerned, and a blanket 14 or **** 44 is 
wound around the periphery of the drum section of such a printing drum 10. Said journal section is 
formed the ** with a stage of a minor diameter, and the part of ****** of the journal section is 
supported by the bearing 13. Therefore, the printing drum 10 can be rotated freely. 
[0017] moreover, it is **** containing a predetermined dimension from the interior and the edge of 
the drum body 12 to the inside — between parts, hole 12B of a bigger inside diameter than the 
dimension of the reaction force bar 1 1 has ended, and the clearance C between predetermined 
dimensions will be formed between the reaction force bar 1 1 and the bore of the drum body 12 by 
this. Along with that axis, clamp slot of one articles 12A is formed in the periphery of the drum body 
12, and a rubber blanket 14 or the edge of **** 44 is clamped and fixed to this clamp slot 12 A. 
[0018] In the direction core of an axis of the reaction force bar 1 1, the oil pressure hole 15 has ended 
covering the overall length of the reaction force bar 1 1 . Moreover, inside the reaction force bar 1 1 , 
while intersecting perpendicularly with that axis, a cylinder 16 is formed in the about 1 80-degree 
opposite side of clamp slot 12A, and this cylinder 16 has the piston 17 whose receipts and payments 
in reaction force bar 1 1 axis and the rectangular direction were attained. Moreover, more than one 
are arranged at intervals of predetermined in the die-length direction of the reaction force bar 1 1 . 
And these cylinders 16 and the above-mentioned oil pressure hole 15 are connected by 
communicating pore 15 A, respectively. Here, when the piston 17 of a cylinder 16 comes out, the tip 
contacts bore 12B of the drum body 12, and can press the drum body 12 on the 1 80-degree outside of 
clamp slot 12A to the reaction force bar 1 1 . 

[0019] The swivel joint 18 is attached in the end face of the reaction force bar 1 1, and the end of a 
hydraulic line 20 by which the other end was connected to the hydraulic pump 19 is connected to this 
swivel joint 18. Moreover, the servo valve 21 which supplies the pressure oil from a hydraulic pump 
19 to a cylinder 16 in the middle of this hydraulic line 20 is arranged. It is fixed to the opposite side 
180 degrees, a dog 22 is formed, and the detector 23 of clamp slot 12A which, on the other hand, 
detects the location of this dog 22 on the frame which is not illustrated is formed in the periphery of 
the drum body 12. And this detector 23 takes out a signal with the timing to which the printing 
drums (blanket cylinder with which it was equipped with the rubber blanket 14) 10A and 10A which 
touch mutually or printing drum 10A, and clamp slot 12A of 10B (printing cylinder with which it 
was equipped with **** 44) meet in a contact, as shown in drawing 3 . 

[0020] Moreover, a control unit 24 is formed in the exterior of the printing drum 10, and if the signal 
of the clamp slot meeting from a detector 23 is received, this control unit 24 will take out a command 
to a servo valve 21 so that the pressure oil which compensates a part for contact pressure to fall out 
may be supplied to a cylinder 16. In addition, the force of a part from which the contact pressure 
called for by means, such as an observation, escapes is set up beforehand. And in here, including 
each part material expressed with the sign of a continuation of a single string from the oil pressure 
hole 1 5 to a control device 24, said fluid actuator 2 is constituted and this fluid actuator 2 serves as 
said press means. 

[0021] Next, the power relationship which acts between each printing drum 10 at the time of having 
arranged such every two printing drums 10 up and down on both sides of the web W which is a 
continuous stationary, and carrying out to double-sided printing based on drawing 3 is explained. On 
both sides of Web W, up and down, with predetermined contact pressure, the blanket cylinders 10A 
and 1 OA of a printing drum contact, and each other are arranged, and with predetermined contact 
pressure, printing cylinders 10B and 10B contact, and each other are arranged at each blanket 
cylinder 10A and 10A. Therefore, between printing drum 10A which touches mutually, and 10A, 
and between 10A and 10B, it is acting in the direction in which contact pressure makes one drum 
desert a partner drum in the contact. 

[0022] Namely, while two printing drums 10A and 10A etc. are pushing one another and rotating, 
mutual drum 1 OA is in the condition of it having been pushed from the other party and having bent 
in response to the load covering the overall length of a drum. Although this amount of bending is 
decided by the diameter and **** (holding-down pressure of drums) of **** ? the die length of a 



drum, and the journal section of a drum, it has become about several mm / 100 about. 
[0023] If it results in a contact at angle of rotation to which clamp slot 12A meets, since the radius of 
the part of clamp slot 12A is slightly depressed, the omission of contact pressure arises, contact 
pressure will be reduced, it will bend in the case of a slot meeting of ******, and an amount will be 
changed (reduction). However, the piston 17 of the cylinder 16 prepared in the reaction force bar 1 1 
by the clamp slot meeting signal from a detector 23 at this time Press the drum body 12 to the 180- 
degree opposite side of clamp slot 12 A, and the force for contact pressure to have decreased is made 
to act on each printing drums 10A and 10A. By this It is made for the sum total of the force which 
acts on the printing drums 10A and 10A to become the same as a condition when other conditions, 
i.e., clamp slot 12A, are not meeting in the clamp slot meeting condition, either. Therefore, changing 
periodically the force of acting on the printing drums 10A and 10A is lost, thereby, fluctuation of 
vibration can be controlled and the printing unevenness resulting from vibration can be prevented 
now. 

[0024] In addition, the drum section 42 of printing cylinder 1 0B of a printing drum is equipped with 
the version plate 44, and the edge of this version plate 44 is being clamped and fixed to clamp slot 
42A. Moreover, the press means which contains a cylinder etc. also in this printing cylinder 10B 
may be established. 

[0025] According to such this operation gestalt, there is the following effectiveness. 
** In the meeting condition of clamp slot 12 A, it becomes the same as that of the force which the 
sum total of the force with the reaction force bar 1 1 and the force by the contact pressure of printing 
drum 10 comrades commits on the printing drum 10 in the case of usual contact conditions other 
than the meeting condition of slot 12 A, and the force of acting on a printing drum during 1 rotation 
will always be changed as a result. Therefore, since fluctuation of vibration of the printing drum 10 
is controlled and printing unevenness is lost, generating of a shock mark can be prevented and, 
thereby, improvement in printing quality can be aimed at. 

[0026] ** Since a dog 22 is formed in the periphery of the journal section of the drum body 12, the 
detector 23 which detects the location of this dog 22 is formed in the frame of a printing machine on 
the other hand and the pressure oil of optimum dose is supplied to a cylinder 16 with a control unit 
24 in response to the signal of the clamp slot detection from this detector 23, the force can be made 
to act on the drum body 12 correctly. 

** Since the drum body 12 can be equally pressed to the reaction force bar 1 1 since the cylinder 16 
prepared in the interior of the drum body 12 has more than one in the longitudinal direction of the 
drum body 12 at intervals of predetermined, the force in which this acts on the printing drum 10 is 
not changed, vibration is prevented and printing unevenness is lost, improvement in printing quality 
can be aimed at. 

[0027] drawing 4 - six - **** - this invention - the - two - operation - a gestalt -- being shown - 
having -- **** -- this - operation - a gestalt -- a printing machine - a shock mark -- an arrester -- 
one - 1 — said - the ~ one — operation - a gestalt — press - a means - two - a fluid — an actuator - 
using -- a thing -- receiving -- electromagnetic force - an actuator - having used press - a means 

- two - ' — a drum - a body - 12 - reaction force - a bar - 1 1 — receiving - a clamp - a slot 12 

- A - the opposite side - press (suction) ~ carrying out - a thing - it is . Therefore, in this 
operation gestalt, while explaining only a different part from said 1st operation gestalt and giving the 
same sign to the same structure as the 1st operation gestalt, and a member, detailed explanation is 
omitted or simplified. 

[0028] Wiring hole 15' ends along with the axis, and it replaces with said cylinder 16, and the 
magnetic pole 30 and the coil 3 1 are formed in the interior of the reaction force bar 1 1 . Wiring hole 
15 f , and this magnetic pole 30 and coil 3 1 crossed at right angles, and it has been arranged at the 
same side as clamp slot 12 A, and the magnetic pole 30 has ended and countered bore 12B of the 
drum body 12, and a clearance. 

[0029] wiring hole 15' -- inside, the electric wire 32 which an end connects to the above-mentioned 
coil 31, and the other end connects to control unit 24' is inserted in, and this electric wire 32 and coil 
31 are connected with it by connection line 32 A. The slip ring 33 is formed in the edge of the 
reaction force bar 1 1 . Control unit 24 f will output the current which generates the electromagnetic 
force of the contact pressure compensation pattern set up beforehand to a coil 3 1, if the signal of a 



clamp slot meeting is received from a detector 23. Therefore, by outputting a current to a coil 31, the 
magnetic pole 30 operated, the clamp slot 12A side of the drum body 12 was attracted to the reaction 
force bar 1 1 side, this compensated the force for contact pressure to have decreased at the time of a 
meeting of clamp slot 12 A, fluctuation of the force of acting on a printing drum was prevented, and 
generating of vibration is controlled. 

[0030] As shown in drawing 6 , when the printing drum 10 using such an electromagnetic-force 
actuator with shock-mark arrester 1' has been arranged, an operation of the same force as said 1st 
operation gestalt commits it between each drum 10A and 10A etc. However, although the drum body 
12 is pressed to the reaction force bar 1 1 and there is a difference in a point which attracted the drum 
body 12 to the reaction force bar 1 1 side in a **** 2 operation gestalt with the 1st operation gestalt, 
the force is made to act on the opposite side of clamp slot 12A as a result, and effectiveness will also 
become the same. And with such this operation gestalt, the same operation effectiveness as the 
aforementioned ** - ** can be acquired. 

[0031] In addition, if this invention is not limited to said each operation gestalt and the purpose of 
this invention can be attained, it includes the following deformation gestalten. That is, although the 
press means 2, the cylinder 16 which prepared 2' in the interior of the reaction force bar 11, and 
magnetic pole 30 grade shall be included with said each operation gestalt, as shown not only in this 
but in drawing 7 , the force may be applied with a non-contact type actuator from the exterior of the 
printing drums 10A and 10A. 

[0032] In the example of drawing 7 , when two printing drums 10A and 10A, and 10A and 10B 
touch, printing drum 10A with printing drum 10B without a clamp slot and clamp slot 12A always 
touches by fixed press, and fluctuation of the force of acting on the printing drums 10A and 10A is 
produced by clamp slot 12A of a drum with a bearer. Therefore, the force which is mostly equivalent 
to a changed part (decrement) of thrust at the time of a slot meeting is given to the drum section or 
bearer of the drum body 12, and it is made not to change the amount of bending of a drum as a result. 

[0033] Specifically, it constitutes when the drum body 12 cannot be pressed to the 180-degree 
opposite side of clamp slot 12A according to the array of a printing drum, for example, so that it may 
press by five by the force of the non-contact-type external pressure additional equipmentFl, such as 
air blasting equipment and an electromagnet, and the direction of both resultant force F may be come 
to the 180-degree opposite side of clamp slot 12A from two peripheries of the drum body 12. And 
with such this operation gestalt, since the same effectiveness as ** of each of said operation gestalt - 
** can be acquired and also the force can be made to act from the exterior of printing drum 1 OA, it is 
effective in not preparing a reaction force bar etc. in the interior of the drum body 12, structure 
becoming easy, and manufacture becoming easy. 

[0034] Moreover, although considered as shock-mark prevention of printing drum 10A which 
contacts mutually, and 10A with said each operation gestalt, not only this but this invention may be 
applied also between printing drum 10A and 10B. In this case, what is necessary is just to constitute 
the press means of printing drum 10A so that the opposite side of a clamp slot can be pressed in case 
the slots of the duplex-printing drums 10A and 10B meet while forming said press means 2 or the 
same press means as 2 f also in printing drum 1 0B and considering as the same structure as printing 
drum 10A. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the general drawing showing the shock-mark arrester of the printing machine 
concerning the 1 st operation gestalt of this invention. 
[Drawing 2] It is an II-II line sectional view in drawing 1 . 

[Drawing 3] It is drawing showing the contact condition of the slots of the printing drum concerning 
a **** i operation gestalt. 

[Drawing 4] It is the general drawing showing the shock-mark arrester of the printing machine 
concerning the 2nd operation gestalt of this invention. 
[Drawing 5] It is a V-V line sectional view in drawing 4 . 

[Drawing 6] It is drawing showing the contact condition of the slots of the printing drum concerning 
a **** 2 operation gestalt. 

[Drawing 7] It is drawing showing the shock-mark arrester of the printing machine concerning the 
deformation gestalt of this invention. 
[Description of Notations] 

1 T Shock-mark arrester of a printing machine 

2 2' Press means 

9 Bearer 

10 Printing Drum 

1 1 Reaction Force Bar 

12 Drum Body 
12A Clamp slot 
16 Cylinder 

19 Hydraulic Pump 
21 Servo Valve 
24 24' Control unit 

30 Magnetic Pole 

31 Coil 

32 Electric Wire 
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[Drawing 5] 
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[Drawing 7] 
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